The following is an appendix providing supplementary information to support some claims of the paper. Supplementary material S1 describes the details of converting original interaction frequency data to spatial distances and the estimation of chromatin size as an restraint. Supplementary material S2 provides some additional figures that are necessary to substantiate some claims in the paper. S1 Converting interaction frequencies to spatial distances One necessary step in our structure modeling pipeline is to transform interaction frequencies to spatial distance restraints between genomic loci. It is a commonly-accepted assumption that the spatial distance between a pair of genomic loci is inversely proportional to the corresponding interaction frequency. In this paper, we follow this assumption that has been widely accepted in the literature of chromatin structure modeling [6, 4] . In particular, we use the following mapping function:
where f i and D i represent the interaction frequency and the converted spatial distance of the i-th data restraint, and α and β represent two parameters that define this mapping function.
In the Methods section of the paper, we have discussed how to compute the exponential factor α. Here, we mainly focus on the determination of coefficient β, assuming that the value of parameter α has been determined. We choose the value of parameter β based on empirical rules about the geometric restraints of a chromosome.
We use d mean to represent average physical distance between genomic loci that can be observed by Hi-C experiments. In principle, the value of d mean should represent the mean value of all spatial distances converted from the detected interaction frequencies recorded in the Hi-C dataset, and its value should be the same for each chromosome. Following the previous literature, we assume that the average spatial distance between a pair of interacting genomic loci is 350nm for yeast, that is, d mean = 350nm [5, 1, 2] . Based on this information, we can easily derive the value of parameter β once the exponential factor α has been determined, that is, β = h·dmean f −α i , where f i stands for the interaction frequency and h is the total number of data records in the Hi-C data.
We assume that a chromosome is spatially distributed into a cube of size ϕ × ϕ × ϕ. Here ϕ is also called the size of the chromosome. In general, the size of a certain chromosome ϕ with sequential length l s can be expressed as
where l g is the whole genome size and d is the diameter of the nucleus. Here, we use the yeast case as an example to demonstrate how to determine the size of a chromosome ϕ. Suppose that the diameter of the yeast nucleus d is about 2µm. Then the volume of the nucleus is V = 4 3 π( 1 2 d) 3 ≈ 4.189µm 3 . Thus, the volume of chromosome 1 should be V 1 = 227K 12.1M V = 7.86 × 10 −2 µm 3 and its size should be ϕ = 3 √ V 1 ≈ 428nm. Once ϕ is determined, we can use this information to help generate the initial structure of a chromosome. Our assumption that a chromosome is arranged in a cube may be less accurate compared to the spindle model in [3] . On the other hand, the cube model is only used as a starting point for modeling chromatin structures. Indeed, to test the robustness of our structure modeling pipeline, we also tried different parameter settings of the initial approximation model, and found that the starting states did not affect much on the final structure modeling results. Figure S3 : The correlations between the predicted distances derived from the modeled structures and the expected distances between genomic loci derived from experimental observations (i.e., Hi-C data). The first ten bars show the results of the first ten structures with the largest weights, while the last one shows the correlation for all structures in the ensemble. When computing the correlation for the whole ensemble, the predicted distances between genomic loci were calculated based on the ensemble-averaged values.
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